The study profiled the effects of oral administration of three non-therapeutic doses (400,632 and 1000mg/kg body weight) of aqueous extract of Tridax procumbens on body organs and hematological parameters on male Swiss albino mice. The experimental mice were housed at room temperature with 12hours/12hours darkness photoperiod, provided with rodent standard pellets and water ad libitum. Hematological profile and organs toxicity assay were executed using standard laboratory procedures. The result demonstrated a significant (ρ≤0.05) decrease in the weekly weight gain by the experimental mice, relative to the control mice. The normalized weight of the organs remained significantly unaffected except the lungs which were significantly increased at 400mg/kg body weight, relative to the control. Moreover, there was no significant change in the levels of the hematological indices except the monocytes, where a significant increase was observed at 632mg/kg body weight, relative to the control. The plant extract demonstrated only very mild toxicity and hence recommended for use where beneficial pharmacological activity of the plant extract has been established.
Statistics by the World Health Organization indicate that nearly 5.6 billion people, representing about 80% of the world population, rely on herbal medicine for their primary health care needs [1] .Uptake of some plants and plant products may cause disorders such as anemia, emanating from confiscation of red blood cells in the spleen, impairment of red cell production or dysfunction of the bone marrow [2, 3] . Tridax procumbens belongs to the family Compositae and grows in all tropical regions of the world. It's a weak slow growing herb of about 12-14 cm long with very few leaves with elongated slender solitary peduncles extending over a foot long. The mineral profile revealed the plant is rich in sodium, potassium and calcium [4] . Ethanol extracts of the plant leaves demonstrated immunomodulatory effect on Albino rats inoculated with Pseudomonas aeruginosa and inhibited multiplication of the same [5] . The aerial part of the plant has been shown to exhibit hepatoprotective activity against galactosamine/lipopolysaccharide induced hepatocellular injury [6] ). The leaf extract is also known to exhibit hypertensive effect. This study aimed at validating the effects of oral administration of aqueous extract of Tridax procumbens on body weight, normalized weights of the organs as well as haematological parameters in Albino mice.
Whole plant of T. procumbens was collected from its natural habitat from Teret location, Njoro Division in Nakuru County. Information in regard to the identity of the plant, the exact area where they grow, the part to be collected, season when activity is at maximum and the method of processing was provided by a Traditional Health Practitioner. The plant was authenticated by a taxonomist at the East African Herbarium. The plant samples were sliced into small pieces, dried at room temperature till completely dry. The dried plants materials were ground into fine powder and sieved through a 40mm mesh sieve. The obtained powder was preserved in air tight plastic bags. One hundred grams of each powdered plant sample was extracted in one litre of distilled water at 60 0 C for six hours. The extract was filtered through a Whatman filter paper and the filtrates freeze dried and stored in a freezer at -20 0 C till time for bioassay.
Experimental animals:
The study utilized male Swiss albino mice weighing between 18-25g. The mice were bred at the Department of Biochemistry and Biotechnology of Kenyatta University. The experimental mice were housed under standard conditions and provided with rodent standard pellets and water ad libitum. The study was authorized by the ethics committee for the care and use of Laboratory Animals of Kenyatta University, Kenya
In vivo toxicity test of the plants extract:
The experimental mice were categorized into four groups consisting of five mice in each group. Group I constituted of the normal mice orally administered with 0.1 ml of normal saline; Group II consisted of experimental mice administered orally with 400mg/kg bodyweight of the plant extract in 0.1ml normal saline in each mouse, Group III consisted of experimental mice orally administered with 632mg/kg body weight of the plant extract in 0.1ml normal saline in each mouse while Group IV comprised of experimental mice dosed orally with 1000mg/kg body weight of the plant extract in 0.1ml normal saline in each mouse.
Determination of body and organ weight:
The weight of individual mouse was assayed once before dosing, once weekly during dosing period and once prior to the mice been exsanguinated. At the lapse of experimental time, all the mice were euthanized and the brain, liver, spleen, heart, lungs, kidney and testis dissected out and weighed. The organs were preserved in 10% neutral buffered formalin.
Determination of hematological parameters:
At the end of the experimental time (4 weeks), the mice were sacrificed and blood samples drawn from the heart into a vacuitainer containing anticoagulant (EDTA). Hematological parameters were profiled from unclotted blood samples using standard protocol (Jain, 1986). Hemoglobin concentration, red blood cell count, packed cell volume, mean corpuscular hemoglobin, mean cell corpuscular hemoglobin concentration, mean corpuscular volume, white blood cell count, red cells distribution width, platelets, and platelets distribution width were assessed using Coulter Counter System (Beckman Coulter, ThermoFisher, UK). Thin blood films (air dried) were giemsa stained and examined microscopically for differential WBC count and cell morphology, at magnification x400 and x1000 respectively.
Data Management and Statistical Analysis:
The data generated was reported as Means ± standard deviation of the number of animals used per every study group. Results were expressed in Tables. Analysis of variance (ANOVA) and post-ANOVA were executed to compare the means of untreated normal control mice and the mice treated with plant extracts at various doses. Statistical significance was set at ρ ≤ 0.05.
Results:
Effects of oral administration of aqueous extract of Tridax procumbens at the three nontherapeutic doses in mice daily for four weeks on body weight and percentage of organ to body weight.
Oral administration of aqueous extract of T. procumbens at three non-therapeutic doses in mice daily for four weeks caused a steady body weight gain in the mice throughout the four week period (Table 1) . However, the average weekly weight change in mice at all the test doses was significantly (ρ≤0.05) lower, relative to that of the control. oral administration of aqueous extracts of T. procumbens at the three non-therapeutic doses in mice daily for four weeks showed no significant (ρ ≥ 0.05) effect on the percent organ to body weight in most of the organs, relative to those of the control. However, when administered at 400mg/kg body weight, the aqueous extracts of T. procumbens significantly increased the percent organ to body weight of the lungs, relative to those of the controls ( Table 2) . 
Effects of oral administration of aqueous extract of Tridax procumbens at the three high non-therapeutic doses in mice daily for four weeks on erythrocytes and related parameters:
The effects of oral administration of aqueous extracts of T. procumbens at 400, 632 and 1000mg/kg body weight in mice daily for four weeks on erythrocytes and related parameters is shown in Table 3 . Results indicate that oral administration of aqueous extracts of T. procumbens at three high non-therapeutic doses in mice daily for four weeks did not significantly (ρ≤0.05) change the hematological parameters when compared to those of the control mice. oral administration of aqueous extracts of T. procumbens at three high non-therapeutic doses in mice daily for four weeks demonstrated in a nonsignificant dose dependent increase in RBC, Hb, MCH and MCHC levels relative to those of the control. Orally administered aqueous extracts of T. procumbens at three high non-therapeutic doses in mice daily for four weeks resulted in an insignificant dose dependent decrease in RDW and a non-significant dose dependent increase in PCV levels relative to those of the controls. Results are expressed as Mean  SD for five animals per group. Means within respective columns followed by the same superscript are not statistically different from the control at (ρ≤0.05) by ANOVA followed by Tukey's post hoc test. RBC = red blood cell count; Hb = hemoglobin; PCV = packed red cell volume; MCH = mean corpuscular hemoglobin; MCHC = mean corpuscular hemoglobin concentration; MCV = mean corpuscular volume; RDW = red cell distribution width.
Effects of oral administration of aqueous extract of Tridax procumbens at the three high non-therapeutic doses in mice daily for four weeks on platelets, leucocytes and related parameters
The effects of oral administration of aqueous extracts of T. procumbens at 400, 632 and 1000mg/kg body weight in mice daily for four weeks on leucocytes and related parameters is shown in Table 4 . Results indicate that oral administration of aqueous extracts of T. procumbens at three high non-therapeutic doses in mice daily for four weeks significantly (ρ≤0.05) increased the levels MON at 632mg/kg body weight, relative to the control. Results are expressed as Mean  SD for five animals per group. Means within respective columns followed by the same superscript are not statistically different from the control at (ρ≤0.05) analysed by ANOVA followed by Tukey's post hoc test.WBC = white blood cell count; NEU = Neutrophils; EOS = eosinophils; BAS = basophils; MON = monocytes; LYM = lymphocytes; PLT = platelets; MPV = mean platelet volume; PDW = platelet distribution width.
Discussion:
The study demonstrated that the rate of weekly weight gain was significantly (p≤0.05) lower in all the three test doses relative to the control, following oral administration of the plant extract for four weeks in mice. The decline in growth rate may be linked to the presence of secondary metabolites (phytochemicals); flavanoids, alkaloids, saponins, phenols and tannins. Secondary metabolites regulate the increase in body weight through enhancement of energy expenditure, lowering of appetite, increasing satiety and blocking of absorption of fat glucose [7] . The retardation in growth rate following administration of the extract, may also have been via suppression of lipogenesis, increased oxidation of lipids as well as enhanced satiety [8] . Synephrines and ρ-octopamine (alkaloids) may down regulate weight gain by exerting adrenergic agonist activity [8] . Chlorogenic acid, a flavanoids, has been reported to enhance weight loss through lowering of body fat through reduction of glucose absorption and consequently increasing body utilization of fat reserves [9] . Catechin (a flavanoids) has exhibited body fat reducing ability through inhibition of intestinal micelle formation, inhibiting the activity of α- and phosphocreatine. As production of ATP decreases below the threshold (for maintenance of membrane ion pump) for proper balance of intracellular ionic concentration, the osmotic balance of the cell is disrupted and its membrane envelop organelles swell thereby increasing in weight [8] . Hematological indices provide critical knowledge that relates the health status of the bone marrow and the intravascular effects such as erythrocytes breakdown and anemia [11] . The result of the analysis portrayed that most of the hematological parameters remained largely unaffected following oral administration of the plant extracts for four weeks in mice. Result of the analysis demonstrated a dose dependent insignificant increase in WBCs across all treatments. The observed significant increase in monocytes following oral administration of the aqueous extracts of T. procumbens at 632mg/kg body weight for four weeks in mice may be attributed to response mechanism of the body to infection, inflammation, atropy, hypoxia and necrosis as a result of cytotoxic effects of plant extracts [12] .
Conclusion:
In conclusion, this study demonstrated that the studied plant aqueous extract did not exhibit adverse effects on the hematology and organ physiology of the mice. The study outcome recommends for the isolation of various secondary metabolites presents in this plant and subjecting them to bioscreening and compare their effects with that of the crude extract. The result of the study further recommends for a detailed scientific study on the plant's anti-obese potential.
